Quiz 3 FOR M325K

Name: = bs _
UT EID: S0LU TION

(1) Consider the predicate calculus expression

(Vz By (P(2) A Q¥))) = By (P(y) A QY)))-

(a) Define what it means for a well-formed predicate calculus formula to be
closed. 's fhis expression clesed?

An eoypression is closed if a *Preohcq’fe variobles acre
bound . A vanoble x 13 bow\d wt occurs within the

scope of etther o Fx or a Vx

(b) Write this expression in negation normal form.

(3y CRAGYM >(3 cvc D AQLY)
e b = ‘1(V2r_(35 L Cg)\)‘?v (3y CPEHAGEYM

= @ (Vy (7 ?@v 1QRYM v (Fy (vc?b/\@@))

This 1 th negohon norma
(2) Consider the model 9

Objects | True Statements
a|Pla) Qa)

b Q(b) R(b)

c| R@®)

For each of the following closed well-formed predicate calculus expressions
determine its truth value in the glven model.

(2) 3z ((P(z) = Q(z)) A = ((PC) > QA RV ((PCHSRNARDY)
c N
(Y(m#&(\m/\ﬂcb) Is frue so the F 13 *rue, VEREOALDARA)
In fact (PCASQW)ARE) 1s also Hrue.

(b) Vz (Q(z) V R(z)) = (QCa) VR A(GLBYV R(L) Al Q) V R
This s *TUQ sthee Qo) ,QCY, and R are frue.

(c) 3z (P(z) > R(2))= (PG 2RO VIPL® = RUN) V( PLO SR

whidh 1s Me, since both  P(B)3R(Y) and P = ()
ore true.

(d) ((3Fz (P(z) = Q(z))) A 3z (Q(z) = R(z)))) = (3= (P(z) = R(z)))
True since @ Yhe conclusion of J(he i \\cnhon
\.S ".NQ The '\(?YU‘\'h VQ\U.Q O‘F M Ymmne \S \ evan
In foct the premie ore aldo fnuie,

This is the proposihonal form of on wvalid argument,

2 Qre I8 which it 45 fabe (replace RCS by PG)



